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Repsol today

repsol

Repsol is a global multi-energy company, present throughout the entire value chain, leading
the energy transition and has set itself the goal of being zero net emissions by 2050

Company assets

in +20 countries

Upstream

548,000 boe/d

average production in 2025
Projects in 10 countries in

key geographic areas

Customer

+4,4o service

stations in
Spain, Portugal, Peru and Mexico
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24,000

employees
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Industrial

7 industrial complexes
in Spain, Portugal and Peru

1 st 100% renewable
fuels plant on an industrial
scale in the |berian Peninsula

24 .

customers

Renewables

Projects in Spain,
USA and Chile

5,8 GW

Total installed capacity

+1,600

service stations supply
100% renewable fuels

+3,800

public electric charging power and gas
points installed in Spain customers

+11 m.

digital clients

Innovation and technology

2 5 technology
projects
in Repsol Technology Lab

1,300

digital initiatives

+3 m.



Repsol | Net zero emissions company by 2050 repsol

» The first company in the industry to We use our ClI to set reduction

announce its commitment to achieve targets and monitor our progress
zero net emissions by 2050 towards achieving them
 2024-2027: low-carbon initiatives 2025

will account for more than 35% of
total investments

« Leadership positioning in the main
ESG ratings and rankings

3 Conventional
’:': - @ Circular economy o
v, - Rﬁ::)‘,’(’:ebéer:v"vd ® Renewable hydrogen - o
' n oil materials ccus @ Synthetic fuels
n astic il
waste >
: .. 2050
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Net zero emissions
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Technology | Strategic transformational technologies repsol

Open and networked innovation model

Repsol
Tefh Lab \éVh')at do we O[‘:
O

+D %aupﬂ?&lgtil’ieesld"s] e Early technology detection

e Technology validation and scaling

250 Experts +60M€/ario investment ) e Acceleration of innovation cycles
17 Nationalities +55 % in ESG projects EXNOVACION

Bxdemal
Capabilities
35 Pilot Plants

+50.000 m?
' Who do we
- INNOVACION O [
20 specialized ‘ ‘ ‘ ‘ do |t W|th? @

A [
laboratories SN | Inwmal

e Support: for knowledge transfer to the
entrepreneurial ecosystem

Universities @) Innovation Start-ups
& 9' Centers Q

:
{:Q'} Administrations < Corporations

+21 ME 2024 investment
+96 % inESG



Decarbonization routes

Biofuels

Deployment: Fast, as no changes are needed
to the existing fleet with ICE propulsion
technology or to the logistics infrastructure for
fuels.

& 5 0=

RenewableH, Biological Termochemical Lipids
production

Energy Distribution Fleet
Production

Renewable fuels

Deployment: No changes are needed to the
existing fleet with ICE propulsion technology or
to the logistics infrastructure for fuels. What is

needed is a decreasing cost curve for e-fuels.

. ®

Renewable H, Carbon capture Fuel
production synthesis

Energy Distribution Fleet
Production

Renewable
hydrogen

Deployment: Complex and slow due to fleet
renewal and the need for a new H2 distribution
infrastructure. A decreasing cost curve for
hydrogen is required.

3=

Renewable H,

production
- MWy > &
o (2]

Energy Distribution Fleet
Production

09CO,.,/MJ in use (<100% reduction vs. mineral)

Electricity

Despliegue: Complex and slow due to fleet
renewal and the need for ultra-fast charging
infrastructure to enable long-distance journeys.

-

Power i Advanced energy :  Batteries
electronics i management systems
o .I.J.L

Energy Distribution Fleet
Production
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Renewable fuels repsol

How are GHG emissions abatted?

BIOFUELS

v e :
@ _COZ net-zero emissions f . The CO, which is emitted by the
\_/ invehicleluse exhaust pipe, it is the same absorbed by

02

biomass in its natural growth, through
the effect of photosynthesis*, that is
why they are zero net emissions fuels in
use.

DECOMPOSITION AND
REEMISION INTO THE

o ATMOSPHERE

CO, ABSORPTION BY PHOTOSYNTHESIS
AND PRODUCTION OF BIOMASS WASTE

RE-EMISSION INTO THE ATMOSPHERE

SYNTHETIC FUELS OR E-FUELS
P CO, emitted by the exhaust pipe, it is

. the same one that is removed from the
(\ CO, net-zero emissions in f atmosphere* through industrial
@ vehicle/use processes intended for this purpose,

either from concentrated sources or
directly from the

atmosphere (capture B

direct from the air). g

<)
&)

\\'

SYNTHETIC FUEL PRODUCTION AND

UPGRADING RE-EMISSION INTO THE ATMOSPHERE

* The methane that could be emitted in combustion will eventually oxidize to CO, in the atmosphere. The N,O that could be emitted in combustion does not meet the carbon balance, but its contribution is typically negligible.



Repsol's industrial transformation

Reindustrialization is a reality: strategic projects and large investments already made, in progress or committed

Biofuel plants 49 400 me Electrolyzers 600-1.000 me

(Cartagena and Puertollano) (Bilbao, Cartagena and Tarragona)

Financiado por
- la Unlon Europea & A TeccuEn 0 Q’I lDAE

Plan de Recuperacién, Hldrogeno renovable
Yuns!mmcmn ¥ Resiliencia va"es

¢ 3 electrolyzers: 350 MW
¢ |PCEI project : 31M€

¢ PERTE ERHA Hydrogen Valleys
Programme: 104M€

100% renewable fuels from lipid waste

Cartagena (1st plant- new)

Production: 250 kton/year

Renewable fuels for road, martime and aviation.
Financed by the BEI

Puertollano (2nd plant - retrofit)
Starting up 1Q2026
200 kton/year of renewable diesel

¢ Production: 55K ton/year renewable H2
for domestic demand

Ecoplanta A E-fuels
(Tarragona) demo plant
(Bilbao)

* Expected start up in 2029

. P_roductlon: 240 Kton/year of biomethanol and « Expected start up in 2026
circular methanol i
¢ Synthetic fuel from captured CO2

* |tis produced from +400kton/year of urban solid and renewable hydrogen

waste .
* Pre-commercial size to test the

technology and the product to derisk
scale up

* Key technology provider: Enerkem
* |t has been awarded an Innovation Fund




Renewable fuels are a reality

We currently lead the production of renewable diesel and renewable gasoline in the Iberian Peninsula, with the
most extensive distribution network of renewable fuels in the EU

repsol
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Sales 2025:
> 240.000 m3

s A

We have been producing biogasoline ESOPO project:
components since 1998 and renewable diesel at Repsol we are
since 2011. collecting used

We have been producing 100% renewable diesel cooking oil in more
since 2024. than 758 SS to

We were the first to produce SAF in the Iberian EJZIC;UCG renewable

Peninsula in 2020. In October 2025 we developed
the first 100% renewable gasoline produced on an
industrial scale in Spain.

Gasolina

9 Spain 9 Portugal
1.510 SS 72 SS




RELANES

Funded project by the Spanish Centre for Technological Development and Innovation (CDTI)

RELANES

Research and development of a new renewable fuel for the reduction of GHG emissions in space launches

© Repsol, SA (Madrid, 2025). All rights reserved.

Renewable fuel %

Fuel development Fuel Testing
o Materials and quality o Thermophysical

o Computational properties
chemistry o Pollutants and GHG

o Pilot productions Emissions

o Additives

Liquid rocket engine

Fuel Compatibility

o Test plan definition

o Articles fabrication and testing
o Experimental campaigns

o Results analysis

Life Cycle Assessment tool @ ARRIBES

o Faster and easier environmental impact assessment of space launch systems

o Comparison of three scenarios:
o Baseline case, using fossil RP-1 fuel and conventional expendable first stage
o Intermediate case, using renewable RP-1 fuel and conventional first stage
o Optimal case, using renewable RP-1 fuel and reusable first stage

1Y
m CONND  PRSTED 'J CUT' DF DFerGA AGENCIA Financiado por
CEEMM  ewesonoe rresTInO ESPACIAL la Unién Europea
ANOVACION St EsPAROLA oY oy

NextGenerationEU

repsol



RELANES repsol

Fuel development: materials and quality

RP-1 is a kerosene with very specific composition and properties, being high density and a very
demanding limit on aromatics, cold conditions and flash point.

P-1 799 — 815 - Max 5% viv

SAF R1 FT-SPK 730-770 -40 Max 0.5% m/m

SAF R2 HEFA- SPK 730 -772 -40 Max 0.5% m/m
Sustainable  Aviation ' gAF R4 FT-SPK/A 755 — 800 - 40 Max 20% m/m
Fuels (SAF) production
under ASTM D7566 SAF R5 ATJ-SPK 730 -770 -40 Max 0.5% m/m

SAF R6 CHJ 775 -840 -40 8.4-21.2% m/my 8 — 20% v/v

SAF R7 HC-HEFA SPK 735 — 800 -40 Max 0.5% m/m

JET A1 775 — 840 -47 Max 25% v/v

There is no commercial product, nor any approved SAF route, that can serve as a renewable replacement for this fuel

© Repsol, SA (Madrid, 2025). All rights reserved. 3



RELANES repsol

Fuel development: computational chemistry and pilot production

Computational Chemistry @

Pilot production and upgradings

It is a key tool for developing formulations and predicting properties. Renewable fuel production has been carried out under different
production schemes, operating conditions and feedstocks seeking to

Collaboration with Barcelona Supercomputing Center (BSC) to develop obtain the best critical properties.

predictive models of properties like density, distillation, freezing and

flash point. The obtained products can then be upgraded to better fit the targets.

o Proposal of surrogates based on a pool of pure components and
thermodynamic models

g
= —e— 161806
Genetic algorithm: g oo 186564
+ DensiTlt:vemc’dv"a‘mlcFT;;?r:sg:pmnt g . ~-®-- 186565
_— . *  Flash point * Distillation curve coptimal - — ®— 186566
) = [p.Te, Tre, TH(B)] —— N — g(Xeptimal)
X 4(X)
~_
Minimizer Volumen [%]
8/6p/610=2.52/1.33/0.18 6{60/610 = 1.87/0.68/0.07 6/6ql619 = 2.90/3.22/0.05
o Finally, a pool of raw materials is obtained that can be used to develop
e 2504 250 4 250 0 0 q e q
o formulations compatible with the specification and PLD Space
2 2004 200 4 200 1 requirements.
[
£ 1501x 150 {2 150 1¢
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RELANES repsol

Fuel testing

Thermophysical properties ermoCal i

University of Valladolid % %5

Thermophysics & Calibration

Accurate characterization of the thermophysical
properties of the renewable fuel under extreme
pressure and temperature conditions: density,
viscosity, heat capacity, vapor pressure, and
thermal conductivity.

Collaboration with TermoCal (institute from
Valladolid University).

These measurements will be compared with
conventional RP-1.

STATUS: On Going

Emissions measurement ®UCLM
Universidad

Castilla-La Mancha
Conduct a test campaign to measure the various
pollutant emissions that can be produced
during the combustion of PLD Space’s gas
generator, primarily: nitrogen oxides (NOXx),
hydrocarbons (HC), carbon monoxide (CO), and
particulate matter. These pollutant emissions
have also an impact on global warming. These
results will be used to compare this renewable
fuel with its fossil fuel counterpart..

Collaboration with Universidad de Castilla-La
Mancha (UCLM).

These measurements will be compared with
conventional RP-1.
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STATUS: On Going

Mock-Up for deposit formation

In space propulsion systems, the fuel is
subjected to extreme temperature conditions
and thermal gradients when used as nozzle
coolant, potentially leading to the formation of
solid deposits. For this reason, aromatic
content, one of the main precursors of soot
formation, is limited to 5% v/v.

The final formulation of the fuel may be slightly
above this threshold in order to meet other
critical properties, making it necessary to
evaluate this phenomena by building an ad-hoc
rig. The fuel will circulate at high pressure and
temperature through channels that simulate the
path through the nozzle, and the formation of
deposits will be evaluated.

These measurements will be compared with
conventional RP-1.

STATUS: On Going



RELANES

Main Challenges for fuel development

Drop-in fuel development

No changes required to the
engine or structure.

Properties and emissions
measurement

Outside of the usual conditions

Materials and process

100% renewable materials to
obtain net zero emissions fuel.

Behaviour during engine use

Assessment of deposit formation

Carbon footprint reduction

Achieving a considerable reduction
of GHG emissions in LCA

The expected result

Laboratory design of a 100%
renewable drop-in fuel for space

launchers, validated in properties,
emissions and behavior 0}
31/12/2026.

repsol




RELANES

Life Cycle Assessment tool developed by @ ARRIBES

Aimed to evaluate the environmental impacts of a space

system across its entire life cycle

Built on ESA-standardized LCA framework and
specialized datasets (ESA LCA DB and Ecoinvent)

Calculation engine relying on openLCA

Integration of complementary models and flow
indicators (atmospheric emissions, CRM use...)

Assessment of mission-critical impacts (launch
emissions, reentry, debris...)

Cloud-native SaaS platform connecting all space
system actors

Multi-criteria decision support integrated directly into
design workflows

Lo

Deorbiting
Reuse
Disposal...

Use
Energy
Maintenance
In-orbit servicing...

Design
Materials
Lightweighting
Reusability...

" 4

Launch
Propellant
Emissions...

repsol
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Production
Energy
Auxiliary inputs
Waste...

e

Transport
Weight
Packaging...



RELANES repsol

Life Cycle Assessment tool developed by @ ARRIBES

Cradle-to-gate environmental impacts of biokerosene vs fossil-based kerosene

80% —
70% Biokerosene: 18.8-23.8 kgCO,e/MJ
50% (1.4-1.8 mPt/MJ)
50% Fossil kerosene: 19.5-20.9 kgCO,e/MJ
(2.7 mPt/MJ)
40%
30%
20% | |
10%
o “ II i II “

ACIDef = ADEPLf ADEPLmu FWEUT  FWTOX HTOXc  HTOXnc  IORAD MWEUT ODEPL  PCHEM PMAT TEUT WDEPL Single
score

100%

90%

7 Biokerosene {Europe}, economic allocation m Biokerosene {Europe}, energy allocation 7 Fossil-based kerosene {Europe} W Fossil-based kerosene {RoW}



RELANES

Life Cycle Assessment tool developed by @ ARRIBES

Altitude Layer

repsol

Atmospheric emissions from launch phase calculated with the LCA tool (using altitude-dependent LEAT emission indices)

[115,120]
[110,115]
[105,110]
[100,105]
[95,100]
[90,95]
[85,90]
[80,85]
[75,80]
[70,75]
[65,70]
[60,65]
[55,60]
[50,55]
[45,50]
[40,45]
[35,40]
[30,35]
[25,30]
[20,25]
[15,20]
[10,15]
[5,10]
[0,5]

C02 (kg)
CO (kg)
H20 (kg)
OH (kg)
O (kg)

H (kg)
H2 (kg)
BC (kg)

2500 5000 7500 10000 12500 15000 17500
Emissions per Altitude Layer (kg)

60

50

40

30

20

10

Total carbon footprint (tCO,e/flight)

Biokerosene {EU}, Fossil kerosene {Europe}
economic allocation

u Cradle-to-gate ® Launch
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